TGA-TPO and DTG-TPO results for reacted catalyst with different pyrolysis temperatures; gasification temperature 800 ˚C. Only one oxidation peak (around 710 ºC) was observed for the reacted 20NiCaAl catalyst with the evaporation/pyrolysis temperature of 100 or 180 ºC, while several oxidation peaks were obtained if pyrolysis temperature was 500 ºC. It is indicated that amorphous carbons or heavy hydrocarbons were produced on the surface of the reacted catalysts if the bio-oil was pyrolysed at 500 ºC Figure S4 SEM analysis of the reacted 20NiCaAl catalyst at the evaporation/pyrolysis temperature of 100 or 180 ˚C; Filamentous carbons were obtained which corresponded to the TPO analysis in Figure S5 
